in order to test the main predictions on fractons. In a numerical study of the percolation model in 2 dimensions, deVries et al. [6] [8] and the low temperature thermal properties [9] it has been proposed to model the structure of silica aerogels as a hierarchical sponge of Mengel type with full reticulation and fractal structure. The two dimensional Sierpinski carpet can be considered as a simplified version of this kind of porous material which retains the main features of the structure : hierarchy and full reticulation.
A second important simplification is introduced in this numerical study : it concerns the scalar elasticity ; only the scalar displacement of the atoms are considered. One knows that the true elasticity described by elastic tensors can change the value of the spectral dimension d [10, 11] ; however, since this study is rather devoted to qualitative description of fractons than numerical determination of elastic parameters we restricted ourselves to the approximation of scalar elasticity.
The model that we used will be presented in section 2. It is based on the numerical integration of the equations of motion of the atoms under the effect of externally applied forces at given frequency n (see Williams and Maris [12] Concerning the energy distribution in strongly disordered fractal systems, our main conclusion is that the envelope is not different from the standard one observed in euclidean space.
In the conclusion, we will emphasize the differences between the fractons of the percolation network and the present observation of another type of fractons in weakly disordered reticulated structures which propagate along tubes of dense matter. This new type of excitations -guided or channeling modes -would be important in the analysis of the transport properties of fully reticulated structures like possibly the silica aerogels.
Model.
We consider a network of N atoms connected by linear springs between nearest-neighbours [7, 12] . The mass at each site is mi ; random masses are used for studying disorder. Various networks have been considered in this study : linear chains and square lattices (for the purpose of testing our different procedures) as well as a fractal structure of the Sierpinski type (Fig. 1 ). The displacement of the i-th-particle is a scalar quantity ui. On each site an external force Fi (t ) is applied leading to the following equations of motion :
We then proceed to the numerical integration of these equations. In this paper we present results from two types of external forces Fi (t ).
First, the density of states can be obtained using an oscillating force of random amplitude on each site. The advantage of this method has been discussed in the original article of Williams and Maris [12] . Results and analysis are presented in section 3. Second, localization properties can be investigated using an external force applied on a single site (Sect. 4). This second procedure can easily be adapted for the study of more complicated systems such as systems where the anharmonicity is taken into account.
The numerical studies were performed on samples of 4 were satisfied (N gT(.Q) â.Q is actually the number of resonant modes). Figure 2 shows the result of this procedure for numerical determination of the DOS of a square lattice along with a plot of the analytical solution [13] . The accord between the two curves is excellent except at low frequency where the number of modes in the frequency window becomes too small. This proves the validity of the procedure itself as well as the validity of the numerical integration of the equations of motion.
Next we show the result for the DOS of a Sierpinski carpet (black squares in Fig. 3 Fig. 3 ). We attribute these singularities to edges of the Brillouin zone of this Bravais sub-lattice. We first present an extended mode packet on the square lattice for the frequency fi = 2.26 when cr = 0 (Fig. 5a ). For the disordered square lattice with o-= 0.4 at the same frequency (Fig. 5b) , one has an Anderson-localized state. structure. If the excited site is away from the centre of the maps (Fig. 7) , the « channeling » subsists in corridors or even in closed loops of the samples.
When we put a small amount of disorder o-= 0.01 at the same frequency one can observe (Fig. 6b ) that the energy has leaked into directions transverse to the « tubes » and is now more evenly distributed. This « spreading » of the energy can be understood as the effect of scatterings of the waves by the mass defects introduced in the primary channels. For = 0.046, scattering starts to dominate channeling and the energy distribution becomes isotropic, centred around the excited site (Fig. 6c) . In this intermediate regime, the distribution of the energy is more uniform (than in the previous cases) : this is a paradoxal effect of the disorder.
For higher values of CF we see that the localization phenomenon has settled in (CF = 0.4, Fig. 6d ). Disorder has killed channeling. This last picture is not very different from the map of a disordered square lattice as in figure 5b.
Participation number.
The participation number (T is a standard parameter for the description of localization in disordered systems. It is defined by the ratio where the sums run over all the sites of the network. For instance, if the total energy is concentrated on a single site then S = 1 ; on the other hand, if the energy is distributed among all sites then J = N. Analysis in terms of a participation number is easier to compute and is always valid whatever the shape of the wave function is. In particular, one does not need an assumption of isotropy of the wave function as in the case of a localization length analysis. Indeed, the participation number does not give any information on the geometry of the wave function. Figure 8 shows the participation number versus a the rms of the mass distribution for a square lattice and for a Sierpinski carpet at different excitation frequencies fi .
For the square lattice decreases monotonically from a delocalized state at weak disorder to a localized one at large values of a. Now for the fractal structure we observed that the introduction of a small amount of disorder creates a spreading of the energy from the channels to secondary tubes of the network. This is reflected in the non-monotonic variation of the à' vs. [4, 5] A consequence of these observations is that the participation ratio does not decrease monotonically with disorder. The passage from channeling modes to fractons increases the participation ratio due to the « isotropisation » of the energy distribution.
As far as we know, both these effects had not been reported until now (except for some of our preliminary results [16] 
